Impact of modeled microgravity on microvascular endothelial cells.
Microvascular endothelial cells are protagonists in inflammation and angiogenesis. They contribute to the integrity of microvasculature by synthesizing a large array of cytokines, growth factors and mediators active on the endothelium itself, on smooth muscle cells and circulating leukocytes. Because space flight (i) associates with vascular impairment and (ii) modulates the cytokine network, we evaluated the effect of modeled microgravity on microvascular 1G11 cells. We found that modeled microgravity reversibly inhibits endothelial growth and this correlates with an upregulation of p21, a cyclin-dependent kinases inhibitor. By protein array, we found that microgravity inhibits the synthesis of interleukin 6, an event that may contribute to growth retardation. We also detected increased amounts of nitric oxide, a mediator of inflammatory responses, a potent vasodilator and a player in angiogenesis. The increased synthesis of nitric oxide is due, at least in part, to an upregulation of endothelial nitric oxide synthase. Because low levels of IL-6 might contribute to endothelial growth retardation as well as to the enhancement of nitric oxide synthesis, we hypothesize a central role of IL-6 in modulating microvascular endothelial cell behaviour in modeled microgravity.